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: ; - ««i»hpw vMwft paaofpeB h aoimsa v$m MemajiaKTHHecRcsro i®a stjpa 
;• KpaoHOM cMenjeHim 2 ^ICk-30 mokg t npuso^sTL k domaBHoS \9m^msws&' 
TOJime BcejieHHoI no TOMcoaoBcko^y paccenmiK) h 


: hhx ^uiyKTyaipifi, bo3Hhk3k)iiikx b nepnoj? . peKoi/idiwacpsa .Bonopcsta 
1500. IIoka3aHO, HTO JtBHSeHHH, CBH3aHHHe C::B03J^i5eBMSra ffiSOTHOC-* 
J th b dojiBinax MactQTadax npii £^10*15, npjiBOkHT r ®D3Hsa®aBei» 
BTopanHux (iaiyKtyana^ pejmKTOBoro H3JiyqeHiM . Cfesemem, i8i® 
^jiyKTyamm, cBfl3aHHne c doraTHMH cHomieHimMH raaffiKTas a mtmz- 


.TBjmh rajiaKTiccaMH. y y .y-y-y 


V Secondary heating and ionization of the intergalactic gas 
at redshifts ^-10r3P cduld lead to tbe large optical depth 
of the Universe for Thomson scattering and could smooth the 
primordial fluctuations,' formed at £ ^ 1500, It is shorn that 
the gas motions connected with the large scale density per- 
turbations at 10 f15 % must lead to the generation of s e«; 

- condary fluctuations of .microwave background,' The contri- 
bution of the rich clusters of galaxies and young galaxies ; ; . 
to the fluctuations of microwave background is also estima- 
ted, ' - 


CorjiacHo coBpeMeHHHM npeflCTaBJienHHM HadjramaeMaei ’ 
CKoiuieiiaH raJiaKTHK odpa30BajmcB b peayjiBTa-xe pocTa wa- 
jmx B03MymeHKM iuiothocth h GKopocTH BeiqecTBa bo BceJieHHOi!, cy- 
me CTBOBaBimix Ha paimax oT^unx ee pacmapemiH. B3aHM0,neiicTBiie 
3THX Bp3&^meHHil o pejiHKTOBHM n3JiyH6Hii8M b anoxy peKOiVi6nHa TT ” . 
Bomopoma bo BcejteHHOM (Kpacnoe ewemeHae 1500) hojkcho npa- 
bo,hmtl k ' MejmoMacfflTadHHM ^yKTyaHHHM yrjioBoro pacnpe.nejieHJW.pe- 
jiHKTOBOPO HSJiyneHM (Chjik, 1967). PacneTH b Moflejwx. ajjaadaTHHec- 

KHX H BHTpon.HHHHX EOSMyilieHHK IUIOTHOCTH, ■ lippBefleHHHe C_yHeTOM - 
HeMTHOBeHHOCTK pe KOMdHHailHH (CBDIifieB, 3ejH>HOBHH, 1970 , ILadJIC 
a 10, 1970, jJ,opo tiiK e bhh h Ap e ^I977) npe,n;cKa3HBaiOT nepBHHHHe (Juiya- 
Tyamm pejfflXTOBcro H3Jiy Henan , KOTopue Jie&aT Ha npenene eo3.wox- 
HocTen 3KcnepnrjieHTajii>Hoi npoBepKH* nocjienHae pe3yjn>TSTH IlapHHC- 
. Koro (1976) HaKJianHBaDT cyuiecTBeHHHe orpaHnnemifl Ha TeopeTanec- 
KHe MOflejiH, BuxpeBan Monejn, (^IhOhcob h CteepiiOH, .1969) r 
npencKasHBaeT 3HaHHTejifcH0 tfoJitiniie nepBHHHHe (JmyKTyaipiH/HeM 
a^HadaTHHecKaH n BHTpomiHHaH. 

B CBH3H C 3THM B JD-ITepaType HeOJ^OKpaTHO yKa3bIBaJIOCB 
( cm . 3 e jiljiobhh , CioHHeB , 1967)' . ' j ... na . ojie r n;y iomy io eo3Woshoctb oc- 
jiadjieHHH nspBHHHHx ^JiyKTyaiiHS. HocJie pexoMdHHarma Bomopona bo 
Bcrjichhoh ( I5QC') b Kaitoii-To momsht H ^ 3.5 npcM30fiuia 

BTopKHiiaH HepaBHOsecHaa; iioh. as amin MearaJia/vTHnecKoro rasa (MIT). 
npM dojiBiuoii onTiiaecKofi TOJime aToro ra3a no TowcoHOBCKOMy pac- 
. cbhhhk) nepsHHHHe s^yKTyairaa pejiHKTOBoro .H3Jiynei-iHii aojkhih 



6um saMtmaTBca, a m auBoasyAa yMeniinasTCii kqk e e 
bo3Moshoctb 3HaasTejiLHoro ocjiadjieffiia nepBH^HHX <&iyKTyanHH pgr 
BOJiaeT cepBe3Ho paccMaTpiaBaTB #ase Teopaa npoacxos.nenaH raajgi*- 
thk, npaBOflamae b nepno# peKOMdimamiH k 3HaaHTejiBHHM opjiyKTya- 

i5LSM« 

B e 3MaH (1966) 6 m nepBHM, kto otmstjui, aro k paHHeaz?* 
^I0#30 a 3HaaaT.ejiBHOM c.Tenemi H0Ha3aaaa moebt bpmbo^mtb (£otoho- 
HH3aiB^ yjiBTpa^acwieTgBHM H3JiyaeHHeM mojio,zp£x raJiaimiK, KBa3 apoB 
a npc>TocKoiuieHHH rajiaKTHK. nocjiejjyiospie pacaem a oaenKa (ApoHC, 
vBHHpepT, 1972, CBHHeB a 3ejiB^OBaa, 197^ itopoiiiKCBna a UlaHjta- 
pHH fl 1975 , 03epHOi* a %pnoMopsaK, 1976, CioimeB, 1976) noKasa- 
.? jm, «to odecneaaTB dojiBiiiyjo onraaecKypo Tojriny no paccennHio °o > 
>2*5 rpymo, ho b npampine, moikho. &jw aToro TpedyeTCH, iianpii- 
Mep, aTodu wojio^ae raJiaKTana HMejiH cbommoctb ,/jo IU 4G *I0^ 7 opr/c . 

JtaanasoHe 500 < 912 A b Teaemie 10° jict, 

... • -v- IIpaMeM, aTo BTopaaHaa lionmaum MET npaBo,naT k (3ojibiiibm 
*0 a paccaaTaeM "BTopaaHHe" fiyiyKTyanaa pcjihetobobo H3Jiyaeiiafl, 

. BO3HHKafflai0e H3-3a MaJiax B03K^meHaa CKopocTH .nBHseHaa EetnecTBa 
. aa CTazm BTopaaHoro pa3 orpeEa . 3 th okopocth ecTecTBGHHHM o d- 
pa30M CBH3aHH c mmm B03i^yme hhjimfi imothocth dojiBtuoro MaciiiTada,. 


KOTopae eme He ycnejm npaBecTa k BH^ejieimio rpa BHTaaa ohho-c bh- 
3aHHux odBeKTOB. &i& ynpoaieiaiH pacaeTOE npHMeM, aTo ocHOBiian 
aacTB BemecTBa bo BcejieHHOft npH 2 > 7 (odJiacTB c 2 < 7, 

KaK CyxeT noKasano HHse, ;?aeT mmfi ERjian bo ^uiyKTyamm) :iaxo- 
jpnaoB b b H#e MET. Cpe^aioD iuiothoctb BemecTBa bo BcejieHKow f 
<5y^eM xapaKTepH30BaTi> napaMeTpoM SL~ Pf - 4 ~n %r *i r^e H - 

•v * • 

;= 5 Qh 'km/c_ jMnc - coBpeMGHHoe 3Haaeime iioctohhhom Xaddjia. 

•' •- Hme dy.neT noKa3aHo, aTo KpynHOMaciirradHHe 
RQJUKHH IipHBO,Z?HTi. K B03HHKHOBeHHIO 3aiVieTHHX (pyKTyaHPlH ' Ha 



. 5 .. 

_ . i. - 1 - - 

. 9T0M cmitm By^eM HasHEai'B ^iyKTyaipm, B03HEKaioape Ecyie^oTBHe 
BTopH^Horo pasorpesa , ” bt ophhhhmh " b oTJiHqiie ot . "nepBHHHHx " , 

: B03HHKapfl!x b ; nepHp£ pekor^HHai^iH ( . & ^ 1500) . B 3aKjno^eHHH dy- 
jtyT obcysji;aTBCfl ^KTyaipui ^ona, CBS3aHHHe o E3BeCTHHMH Timat® 
odBeKTOB : ;CKonjieHH3t.iH raJiaKTHK, pa^HoacTo^HiiKasM h mojiojphmh ra- \ 
JiaKTSlKaMH* OTMeTBM, HTO CKJHHeB H 3eflBflOBIIH (1970) h Chjik ( 1974) I 
odcyamajm flpyraa hcto^hhkii bt^ 

^jrvKTvamiH. cBiiaaHme c paccejiHiaeM Ha ABroiroaxcH aneKTpoHax! ' : 


.•’H CibHaeB h. 3cjib£obhh (1970) odpaTami BHUMaHHe na to, hto 
pacceHHue &otohob r.ka jtBMyipxcH ajieKTpoHax (^BHKeHHe CBH3aHo c 
B03f4yiiieHHHm iuiothocth) npHEOj^T b cany ^oiuiep-a^eKTa k H3M6He 
hhk3 nacTOTH &otohob h TeMnepaTypH pejDHKT OBoro H3Jiy^eima s’- 



':l.' 


rjte - npoeKBHH CKOpocTH Ha HanpaBJiemie Jiyqa 3pemia, 

L - oiiTHHecKaH TOJima BcejieHHoii no TOMOwoBCKowy pacceHHHK), 

: ^ & T %C?} c 

. i/jaosHTejiB e . : ynHTHBaeT ocjiadJieHHe ^uryKTyamifi H3-3a noojie- 

T^iuhx pacceHHn^. 

Upe^CTaBHM, cjie^yfl ;CioiMeBy h 3ejLbfloBHHy ( 1970) , B 03 
wymemiH iuiothocth h oBHCaHime o hhmh ckopoqth BemecTEa b bhico 
HHT erpaJioB ^ypBe 




npiraeM <5e3pa3MepHyio nepeMeHByio £ onpe^ejuiw ksk 


2 =r ± ~ 




( 3 ) 


* = J 




M*. 


S^T 
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conyTCTByioiiaH Koopipi- 


HaTa. HanoRfflKM, hto pmHecKan KoopsaHaTa X ^ c h 
,//- -i- 

4^- =- - npn TaKOM onpe^ejieHHH £ BOJiHOBoe hmcjio 

p> He 33BH0HT ot g- . Onpe^ejiHM Maocy B03wyiqeHHH njioTHocTH^ . 
Kan Maccy^ 3aKJiKrqeHHy;E0 b npe^ejiax c$epn c pa^nycoM b nojioBHHy 

.HJfflHH BOJIHH - "j . 
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Pi h 


Kan H3BecTHo, Ha cTa^HH pacfflHpeHHH nowie peKOMduHamm a^aada- 

THnecKHe a aHTpoiiHHHHe B03R^ymeHHH hjiothocth pacTy-j? no 3aK0Hy 
$?- , z/s ^ 

y — t ^ &° Tex nop^nona SL2 > I. Ann npocTora npHse^eM 
pacneT jph cjiynan ( J7. = I). Mcnojn>3yn ypaBHem-ie Hepa3peBHoe- 
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iyje Aj, - He saBEGHT ot Bpewena 0 xapaKTep03yeT. cneKTp bo3~ 
MymemiH, HoRCTBBJlPJi B (I) 3 HaveWlX V13 (2) 0 (6), £ 
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Bo BHyTpeaHeM 5 HHTerpajie J” ^oc 5 ho nepefiTH k nepeMenkoa V- , . 

■ •'" -*• , ; Vt-Pf : ; .; 

a oueHMTB ero MeTo^ow nepeBaJia, y^HTHsan, ^to HHTerpax. HadapaeT- 

>/j ■■ -2 /j! - 

Cfl BdHH3H V, - fiXd , T.e* ^ - d - ' V;';V 
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p 

— X ♦o'* 


/ e*/7- 


zlfAx u 

U 


(v~ fA<d /j ) + I V ft/zr ~ : 
& 


A* d~ 

v^j , z/£ Oj i r 3 

. x_ - HX-jL. + 1^4 // ^// 



* = ^ w/-*- 


3d 



TenepB mokho npoBecTH ycpe^neHae no yrjiy @ a no tee (Tpe~ 
j thS ^jioh b SKcnoHenTe) 


/£T)t 


X 


try ^jrj* 




IT 


r - y * ✓ {PAj^d^ 


* /9 


.•£ 


MHTerpaJi -2^ no yrjiy ^ Jierno BH<mcjiHeTca;npH pd 3 




-X' 


X , C ^ B ' e»« T " 

t Hid 


% >v ^ ^ ~/v .. . 

‘/j j ___ ' ’■ ... , ' 

npa fd « y HMeeM JT - — . 
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•CIO 22 Mg, 
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b npeaeae doaBtnax wacc '/;• / M > IO^M ^ , CpasHMsaa o HopmpoBKot 
( 5) k npejxnojiaraa, hto Ap , maeeT MaKcai^M npa p c ^ HaxoflHM, 


^TG 


>V. •' , ! v Jo . y ' - ^ -/ #;vv.' , u '# > . 


coo^eTCTBeHHo B odirabTE Manax h doaBmax M * 3fleCB = 

m ^ ■ ■ ; 

Jiado coaTBeTCTsyeT coBpeMGHHoa ouea- 
r fi ':JS<y Jy - \y ; ‘. 

Ke B03B^rmeiffl2 naoTHOCTH b jjaHHOM MacciTade, jmdo paBHO 1+ 

r^e . ; y?> v cooTBeTCTBy eT MOMeaTy odpa30BaHna odteKTOB flaa- 

ho 2 iuaccH. TpoMaHHaa Macoa IO^m^ npHBO^HTCH jihuil jyw ynodc?Ba ‘ 

HopufflpoBKHj nepBaa H3 ^opi^yjr (8) BepHa b odjiacTH cpa BHHTejiBHO 

mnax wacc, cooTBeTCTByffliiiHx CKomieiMflM rajiaKTHK. nojiyaeHHHii ot- 

BeT ^ymtiBioHaJiBHo coBnaflaeT c pe3yjii>TaT oM^noJiy aeHHHM CjQHaeBUM 

- h Sej^oBHHeM (1970) jnpi a nepBHHHHx ^KTy aiait . H.b tom, a b 

JtpyroM cjiyaae guiyKTyamm sfo^eKTHBao B03HHKaK)T b 30He c 2" I, 

0#hbko npa K BTopaaHOM pa3orpeBe 3Ta 30Ha BKjroaaeT b ceda dcwiB-? 

; py s) WHOcy , bt o npaBOJCHT k cyme c tb eHH owy ocwtadJieHM) ^nyKTyaaiiii. 

llpa cneKTpe B03ft^meHHH euiothocth sana Ap ~ f ^ p < f< P& 

jym cneKipa $JiyKTyaaiit TeMnepaTypa kMCm ~ p *~JL 

b odtnacTH Majmx Macc ; y a < |r> — :./?*** ~ 

IQ)H ^ . 3^eci> & . yroji, cooTBeTCTBy Bauyafi .naa- 

ia®Tpy ^ c flaHHHM /» v / \ : npa. } ^ = II i.; . ' '!• ;• 

j . HjaiBe^eM dea BHBO^a pe3yJii>TaT pacaeTa hm npoH3- 

BoaBHoro -OL , Upa Bcex ft > &,£ b 30He T" — I HMeeM 

St^r >1. nOSTOMy 3$$eKTaMH, CBH38HHHMH C MaJIOfi ILJIOTHOCTBIO 

; <BemecTBa bo BceaeHHO^MOsHo npeHedpe^B . Upa 3 tom pacneT pyKTya- 

qhS 0Ka3HBaeTCH BecBMa npocTHM. ^opm^jik (8) ocTatOTca b cnjie, 

Sf 


MSI 


-2, 


Ctojibko no^ cjiej^eT HoHawaTB 


, a nos 

& v / 1> 


-j 

/ 6 


jmdo 





uo^npesHe# ( I + ) . , jm<5o Bejai'qHsy : 

Hue $aKTopa rpydo yHHTHBaeT tot 

z? < j£~ ,% poc? B03^ymeHHfi hjiothocth npaKTHHecKH npeHi&iaae*^ 

(cm., Hacpawep , CsaHleB^ 1971 ) 7 ypjiOBoS naacinTad ^KTyarpst' onpef^ 
^ejiaeTCH Maccot B03MymeHHt, BejmaHOi h cjiado 3aBHCHTioT- 

MoweHTa "z* - II SI * ; , Kor.ua ;■ . Hpa: 

w ■ %.; jV^-y l /'•>& 

HMeeM /? ■= ^r~ ~ — . rr; ^F=T - 'P ^ 


meem 0 ~ ^ 


__ •■■■.•' 'A •’ 




s+ A -=V 7 * 


Ilpa -ft « 4 HMeeM £ IQ 


Vr u 




BKXPeBHe CKOPOCTH . CKOPOCTH BHXpeBHX J^BHSeHlSt yM6H£ffl3KHTCtf:B XO~ 
#e pacumpeHM BcejieHHofi., 10—164 (1+ rfle>'^Q; ~ coBpe- 

MeHHHe 3HaHeHHH CKOPOCTH. BTOpoe OTJEHHHe OT CJiynaH H0T6HIXHa 1BHHK 
^BHHeHHii (cooTBeTCTByiomHx awaadaTHHecKJZLM h aaTpoimftHHM B03Myme-r 
hhhm iuiothocth) CBH33HO c nonepeHHocTBio BrixpeBux HBHseHHt: rioa- 
TOft^y $opMyjia ( 7 ) npa XL- -Vl-^npHodpeTaeT 




if Sr 




3j^ecB K p onpe^eJBieTCH cJiejiyEXitHM odpa 30 M 


W:\&) 


:* ••: »w 




B3hb MeTOflOM nepeBajia BHyTpeHHuii HHTerpsiJi H npOBe^a ycpe,itHeaae ' 


ho ^ , nojfyHHM b npeaejie MaJiBX wacc ffl : ^ 

§>:•**<&>£. |lfiS>^< 

b npesejie 6ojibwx moc ’ M > IO^^M 0 • . Bhjcho , hto Aase npa Ha- 
, L jehhhh BTdpuHHoro pa3orpeB^ HadJuo^eHHH cpjiyKTyaHHfl HaKJiajpiBaE)T 
secTKHe orpaHHHeHEH Ha BHxpeBHe ckopocth b dojiRmax MacniTadax, 


a sHaHHT h sa Ty pdyseHTHoc th * Tas* nanpuMep, 

ecjffl b MacaiTade M 0 npa JQ_ = I coEpeMesnoe cpe^neKBa# 

paTH^Hoe 3Ha^eHHe BaxpesoS geopqgth GocTaBm2o 6u TpeTB ot xad- 


(SJIOBOKOS CKOPOCTH B TOM &8 MaCIDT 3 &G K ~ ^ M, ~ 

' /** ^ ^ ^ 


■#r 


,'• to BTopa^nae ^apcTyaipH MOCTMram 6 u 


z.s-.io* 


_ 7 TL~ 


UZy'-zz io~^ B yr^OBot natase 4. J^gt otjihhhh JZ. ot gumhhuh 
( Jfl <<I) npHBoflHT k noaBaeHH© b npaBOM ^laera $opN$Ji (10) flO- 


noJEHHTejiBHoro (paKTopa ~Q 


- J /s 


T.e. 3 aBac smoctb ot -Q. cjiada. 


SffiBegg Casca m BoiiBt&a,. CaKO a Baimdb ( 1967 ) acejie^GBajm bjmjihhg 
B 03 %liieHHH IMIOTHOCTM a CKOPOCTH Ha peJBlKTOBOe H 3 JayHeHHe B paw- 
Kax OTO. HBDTOHOBGKaH TpaKTOBKa paCCMOTpeHHHX HMM aftpeKTOB xa- 
Ha 3 ejcb^OBHHeM a Hobhkqbhm ( 1975 ). lips J\.« c^h pesKoa rpa- 

HHHe BEHHMOCTB (fflMpHHa rpaHHLP MHOrO M 8 HBIU 8 }\ ) B MOAIGHT ~t. 
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4 - 





II) 


3 tot pe 3 yJi&TaT noJiyneH wm ojpio 2 as bojih b HHTerpaJie $ypBej U- 
npoesHHH neKyjiflpHOM CKopocTH aa Jiya 3 peam, Y - noTemmaJi 
BOSJ^^eHHH; '*j£v COBpeMeHHHl MOMeHT BpeMeHH. llepBHM HJieH B (II) 
cooTBeTCTByeT ftOHJiep“ 3 $d 6 eKTy a nosBOJineT oueHMBaTB CKopocTH b 
momght "t e (MejmoRiacuiTadHHe gwyKTyaipiii) a ~t 0 (ckopoctb 

JCBHaceHHH 3 eMJIH OTHOCHTeJDbHO peJIHKTOBOrO H 3 JiyHeHHH, 24 — HaCOBaH 
3 HH 3 OTpOIEHH j , BTOpofl HJieH OHHCHBaST HHCTO rpaBHTaiyiOHHOG SJfflH- 
Hue Ha nacTOTy; Ilpa \<<e 'tT btopoS HJieH Bcer^a MeHBiiie nepBo- 
ro„ V : i .. . .. 

B cjaynae peKOMdHHaHHH BO.nopo#a bo Bce^enHoli 

4500 ); pen OMdHHaiiHIO .KOSHO • CHHTaTB r^HOBOHIIOH JUfflh npK paOOMOTpe- 

• j ’ TC 

hhh KpynHOMacmTadffiix Bosi^ymeHHH M ^*IO I 0 (CmaeB, SejiB^OBHH, 


II 


1970). B weHLdwx Macmradax 3$?eKT Canca a Bojn4>a pesKO yweHB- 
maeTCH H3-3a hgmthobghhocth peKOMdHHamw. T’ohho tsk me h&jibsh 
cHHTaTB pe3K0ii a rpawmy *Z r ~ I npa BTopunHoii H0HH3amm. B 
3Tom cjiynae mx no^eHunajiBHux .HBHxaHHii a^eKT CaKca a B(yn»$a 


ormcHBaeTca <£opMyjio2 Buna 

sr _ x J ’dutCty -T(t) 


T 


t. 


-3^12) 


rtdr 


- -f f p^-d-n. WM 


KOTopan b npejtejie dojiLinax Macc ( Kor.ua peKOMdMHamuo mosho chhthtb 
mthobghhoh) CBO.HHTCH k (II) . IlepBoo cjiaraeMoe b npaBofl nacTH 


(12) jien<o HHTerpapyeTCH no nacTHM 

ST_ U*M) f u *cv 

T c- I . o c - 


- zrgj gr . 

* ZF**. 


Tan Kan *T [i -*0) % to nepBHft Men b npasoB nacTH 

3Toft $opMyjm onnciiBaeT 24- nacoBya shas otpouhd , a BTopoft, one- 
EM.HHO, cooTBeTCTByeT sift^eKTy paccBHHiw Ha anoKTpoHax, oiracaH- 
HOMy BHiue • Ecjdi ynecTt CBH3B Mex#y noremxHaJiOM ^ h B 03Myme- 
hhhmh nJioTHocTH S£ f cjie.zryiomyio as ypaBHGHHH IlyacccHa A K— 


=- >n rff 

$ypBe 


cP 


mosho npe^craBHTB b bhug HHTGrpaJia 

* ^ 


f P jl 

t 2 rf H„siO+e? J r 

_ it c O+ili) r AptW . ‘ P? , 

(zrP~ J - ~F~ & r ' 






IIoGJie 3Toro JierKo oughutb Bmian b 
boh nacTH ( 12 ). Ilpii SL = I 

rr\ j 


£ 7 ~ 

~r 
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nepBHH vqjieH cnpaBa oimcHBaeT BMiume JionajiBHoro rpasHTauHosHoro 


HOJIfl. '^y/C^ , a BTOPOM - BKJiaH $JiyKTyaHI^,^pMHpyiOiIlHXCH B 30- 
Be c lb,npoBe^ ajieMeHTapHHe BHipiaflKH h ycpe.nHeHae no 

yrJiaM, HaxcHHM V. 
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''P -Jdi? ^ H J^-/ : >/ ^; oy \ ~ 

>4>'. ^ ^ ;•: V s > 

. COOTBeTCTBCHHO B O&JiaCTH M3JIHX H dOJIBIilHX MaCC.BM.HHO , BT0 B CJiyHae 
noTeHBHajiBHHX B03MymeHHii h Majmx Macc 3$$eKTH pacceaHHH h CaKca 
'H BojiB$a flawT cpaBHHMHM BKjrajj b MejiKOMacraTadHHe $jiyKTyaHHH.B od- 


jiacTH (5 ojibuihx Macc .HOMHHMpyeT 3^eKT CaKca h Bojiniia .IIpKBe.neM 
HHCJteHHHft IipMMep flJlfl CJiy^fl jQ- =1 .IIpeffllOJIOaHM; HT0 OdteKTH c Mac- 
e oh n opHH Ka Ma c ch ck orwe hhh KoMa M ^> 6 •I0 I5 lVL > odpa3OBaJiHOB npn 
Fg =5,Torfla^y^- 2«I0 “°b MacmTade ^ — 18. 3 to 3HaBeiine cpaBHH— 
vMC c pe3yjn>TaTOM,nojryHeHHHM jam nepBHnnHx tfwry KTy ai^iw ( Cioiuie b , 
3aHB^0BHH , 1970). , Tai<HM odpa3 om, j[ase npa h 9 ^ihbhh " bt opuBHoro” pa— 


30rpeBa KBmenm BeujecTBa npHBoflflT k 3 h amiT g jibhu m '|jiyKTyamwM, 
ecjoa bgjihkh B03MynieHHH b dojiBiniix MacniTadax .TaK ® , KaK h b cjjynae 
![ n nepBHHHHx"g^KTyauHM[ ? HadJiK)HeHHH MoryT orpaHHHHTB aMnJiHTyHy B03- 
wyiueHHH dojiBfflHx MacaiTadoB h no-BHHHMO&iy npOTHBopenaT e.HMHOMy 
' cneKTpy B03MymenM Fyy F c <f , I. 

. rHadJiiojaeivaie odBeKTH Kaki HCToqniiKH toKTyaiuaH. loitrefip h CioimeB 
(I969)npKa3ajaa, "qTO Hadjpo^aeMHe; Ha jpmhhhx paHHOBojiHaxi y\ - 
! ■ =75 cm^h Botaesmae * b k bt a Horn . panaoHC t ohhhkh hojeshh npuBOjunTB k 3a- 

• MeTBHM ^ ^ IO“^iIO"®^^KTyaiXHHM $0Ha B OdJiaCTH Call TM.M8 TpOBHX 
BOJIH.rjiaBHHH BKJiafl BO dtoyKTy ailHH aaiOT KCTOHHHKH, IUIOTHOCTB KOTOpHX 


Bta Hede .paBHa o : HHor^y HCTOHHHKy . Ha HHarpa iviM^e. ny bct bht e jibh qc th Te- 
jiecKona .IIonyjiHmiH pajmoacTOHHHKOB c ibiockhmh oneKTpam' yBejmnH- 
iBaeT npiiBe^eHnyD onenKy 

CKonjieHHH ra-gaKTHK. (CjoHHeB,3e.7iB.HOBHH, : I972d).noKa3ajni, hto 



■13'%'. 

nanssme ropuinero MeFraJiaKTHHeoKoro ra3a Bdorainx CKOirieHJiHX 

rajiaKTHK Tana Komh, Hadjuo^aeMoro no ero peHTreHOBCKOf^y H3JiyHe- 

HffiO, flCXMHO npHBOJJHTB BCJie^CTBHe KOMIIT 0HH3 aiplH K yMeHBiQ8HHK) :7>* 

iipKocTHOii TeMnepaTypH peJiHKTOBoro . M3 Jiy Henan b HaupaBJieHiiH Ha 

cKormeH^e ] | -Z'tP 7y ^ y‘...7‘7; 

Bejm^iiiaa a&^KTa He 3amcHT ot ^ , Ha KOTbpow pacnojroxeHo 

CKormeims . npmiHMafi npocTpaHCTBeHHyio iwothoctb TaKHx CKOHHeHHSt . 

paBHOM y 1^5 •I0‘‘ 7 Mnc~^ hx papyc paBHHM %=: I ivlnc h cH&TanV 

hto cKonjieHHH obpa30Ba^HCB npa z? = 4^ jierKO HatTH cpe^aee hhc- 

jiq mx Ha Jiyne 3peHHH ' '7-7yy: . ; VpT- Y;y777y 7p Y-YU ;: y : ' J 

' ^ r V-'-7v:. yYy'^V; 

S t <f'v .p: 

1 ■ c v'/t j 5 g •. 


npH iZ. = I MMoeM 5»ICT 2 ( yrnoBOM pa3Mep CKoruieHHfl o £ =4V; 
cocTaBJUieT 9. ^ ~ = JT 7 . C^e^oBaTejiBHo oflno CKOHttemie npaxo- 7 
jjmtch b cpe^HeM Ha 0^£> ± t; %,2-Z , h cjiesyeT ototi (pffyKTya- 

HUM 3 >OHa /~~-y ~ ^ f£T)~ \f0 .f CBH 33 HHHX CO CKOIDieHHHMH , KOTO- 

/ L a -4 ovy.' yyvy-- ; P : :. 

pne k ne b goctohhmm nadJisoflaTB c o Bpe ivie hhhmm weTOflafiaH. Bn# ;V>7- 

3 3 BMC H jViOC T J i OT £ H.G6EI $OH npHXO^T B aHTGHHy C dOJIBHIOit IUIO- 

ma#a 9 » 3 yMeHBmeHHe HHTeHCHBHocTH npoHcxo.nHT jimuib Ha y 

ponja^H — ^ . $jiyKTyaiiMH KaKCHMa^BHH, Kor^a b ^aarpaM^y 7'y 

ny BCTBHTejiBHocTM pajpioTejiecKoiia nona.ua eT b cpe^HeM ojmo CKon- 


jieHKe (to ecTB, 

•-f-io -2 , ^=3 y 


TO HeT) , n P M J2 

=» ir H<-y=i,5.io- 



y 



Mojio,?pe rajiaKTHKM Tanse woryT npMBOjXMTB k 3 aMeTHHM .^TryKTya- 
miJJM $OHa B CSHTHMeTpOBOM £HaHa30He . CoiMaCHO COBpeMeHHHM ;; 
npejiCTa3JieHi-ii?M ; ;B nepBHe^ ~t & 10^ jiot mx km3HH cb6thmoctb mo~ 
jio;px raJiaKTiiK onpe^ejiHJiacB hpkmmh 0 h £> 3Be3,naMa a 4ocTHra< 
Jia I0 46 opr/c , Ochobh^h aiieprpi yxo^iuia B bh& 6 yjiBTpapoJie- 
TOBo.ro HOHK3yioii(ero M3JiyqeHiiH c < 912 A (Betaa, 1966, Ilapr- ; 


IV 


B IlHdjic s 1967) . EpejmoJioBBM, hto b raJiaKTHKe c wacoofi 
2°I0^ HL Ha paHHeS cTa^HH ee aBOjmryiH rroioBiiHa BenjecTBa Ha- 
xoMvoji 3 BH$e Mes3Be3^Horo ra3ao3Hopo3Ho pacnpe^ejrenHoro b 
pgom £ = IO kiic o Torpa hjiothoctb ra3a cocTaBjmeT 
"***- t j ~ d cjT^ • KoJiH^ecTBO peKOMduHaiiHfi b tskom 


SL0HH30BaHH0M odjiane ra 3 a c T 10 K b eAiiHBTQ? BpewenB 

>/ ^ ~ 2* )£> i c“* J npHMepHo b 10 pa3 MeHMie nucjia hohk- 
ayy wpTnr <$otohob, H3JiyHaeMHX MOJHO.HOZ ra^aeTHKOH sa to ate BpeMH 
J-tcV ^ 3 »I0 5 ^ l/o:r] SfleCB V_> 3- I0" I3 CmVc;::> K03$$HUHeHT 


Tf ' p 

peKOMdBHactHH, a / p — lb a£. C.ne.noBaTejiBHo, odjiano (5y.a,eT nojiHOCTBS 
H 0 HH 30 BaH 0 h (5y.neT npe#c Ta bjlht l codon rnraHTCKyio 30Hy HII. Oteth- 
necKaH Tojrma odnaKa no T0pM03H0f4y norjioiqeHM) (KaiuiaH, IIkkojil- 


Hep^ 1963) paBHa 2^ 


LZsji/ 


V?- 2 - 7*^ 

3necB $aKTop TayHTa ^ npmmT pasHHM 6. HpKOCTHan TeMe- 
>paTypa otoKa cocTaBjmeT £T ~ 4 ^ ‘ 

^Ihcjio mojiohux raJiaKTHK Ha Jiyne 3peHHH npaiviepHo paBHO 
£-T£ z A^ r c $y liKjj.nn V hbth sa e t oTHomemie 

k KocMOJiorHHecKOiv^y Bpej’.i&HH n ap$6 KT h pacampeHHH. Hpn hJ r - 0,03- 

Mnc^, = I a - 15+20 nony-iaeM yrnoBon nHaMeTp 

.. . •' - . • • 

raJiaKTHKH c £ = 10 Knc non -j?- =15 ai2 ^ I cocTaBHneT ripHriepno 

H"\ *••• • • ‘ • * 

I0---V CnenyeT OKM^aTB $JiyKTyanim p aron Macurrade nopnnKa 

xn ^ /^ g r , .-f/'/r vva. f 

6 ;? 7 (w- 


IIpB' il =0,1 cyujecTBeHHO 30 2 yMeiiLiiiaeTca yrJioBoii MacoiTad . B 
Herra npHBe^eHHorb BHine, pacc^ioTpeiiELH He exo^euio .nojy neHne toh- 
hoS oiieHKH mjiyKTyaHHH, CBH3aHHHx,c mojiohhmm raJiaKTHKaiv® , Tew ne 
MeHee oho .noKa3HBae'T, hto c oapeMeHHHe Mo^ejm ’ mojio.^hx rajiaKTXK 
h 3aHHH8 Had.nQ3eHHM epoHa JierKo corjiaoyiOTCH jihihl npn ^ocraTOH- 
ho paHHew. £> 5 obpa30BaHHvi raJiaKTiiK. Hcho, hto y^eTj-ieo3!iopo3- 



booth rasa, c-onposG^a: 
yseMFmrh mxerpam&oe 
#o2 TOJiaKTme (ecjia 


mmmmen taepa : ■ 



'renjioBoe 
«l/3 K® 


pajE0aoH3jiy^HM© mn pt ®' mm&> : 
W&: Mmvm) , ? *6 0 yeBMTi 


odGy^aeiwaS a#eKT . 3$$eKT ©rpaHBreeH osepxy, laR KaR* GyMMap^ 
Has isepa bmhcchh soh HE orpaaiweBa ©Bepsy bh&tigm 
fDTOHGB, Bsjjy'qaeMax b eamHuy BpeMeim imo^oh ra^K^oa* Os 
m mm® spesaataTi* so&yBeHHHiS pe3yjr&TaT doaea bsw b 10 pas* 
i^i.f«#S^q mjio&je smaRTM jjomm iio^epra^BCR 
aaMeuBofiy CKyBHBSM)* ms. kbr b quo BpeMa y&e Bejima 
aiMlitoMi 's Msi^'e GKoiuietmt ra&aKTHR* Oiiem 


iWMMli » ;*w npi ^ >^10 


da ^ >*IiQ. 


.*» UQT® $ b 8/®di$a* 
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